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IMPLICATIONS ANDPurpose: Guidelines recommend cholesterol screening for all adolescents and young adults (AYAs)
ages 17e21 years. Little is known about how screening results impact perceptions of AYA health.
Methods: We recruited 37 AYAs and 35 parents of AYAs with differing risk for abnormal cholesterol
results: (1) familial hypercholesterolemia; (2) obesity; and (3) generally healthy. Participants completed
quantitative health status ratings using visual analog scales (VASs) and semistructured interviews
regarding three hypothetical cholesterol screening scenarios: (1) high likelihood of cardiovascular
disease (CVD) before age 40 years (“high risk”); (2) some risk of CVD before age 70 years (“moderate
risk”); and (3) low risk for CVDdespite a strong family historyof CVD (“low risk”).WeanalyzedVASdata
with logistic regression and qualitative data with a priori and emergent coding using multiple coders.
Results: Each group perceived all three cholesterol screening scenarios as comparatively less than
perfect health; the high-risk result fell furthest from perfect health. Although there was no sig-
niﬁcant difference between AYAs and parents in VAS ratings, qualitative analyses revealed AYAs
were more likely than parents to discount the impact of moderate-risk results because of longer
length of time before predicted CVD.
Conclusions: AYAs’ and parents’ perceptions of the impact of cholesterol screening results on AYA
health varied by presented scenario, ranging from mild to signiﬁcant decreases in perceptions of
AYA health. As universal cholesterol screening continues to be adopted in this age group, further
studies of the real-life impact on AYA risk perceptions and subsequent behavior are warranted.
 2016 Society for Adolescent Health and Medicine. Published by Elsevier Inc. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).Conﬂicts of Interest: Dr. S.D.d.F. receives royalties from UpToDate for review topics on cholesterol screening and treatment in
ﬁnancial disclosures relevant to this article. Dr. S.D.d.F. serves on the American Academy of Pediatrics Committee on Nutrition.
American Heart Association Atherosclerosis, Hypertension and Obesity in Youth Committee. The other authors have no conﬂic
disclose.
Disclaimer: All statements in this report, including its ﬁndings and conclusions, are solely those of the authors and do not n
Patient-Centered Outcomes Research Institute (PCORI), its Board of Governors or Methodology Committee.
* Address correspondence to: Holly C. Gooding, M.D., M.Sc., Division of Adolescent/Young Adult Medicine, Boston Children’s Ho
MA 02115.
E-mail address: holly.gooding@childrens.harvard.edu (H.C. Gooding).
1054-139X/ 2016 Society for Adolescent Health and Medicine. Published by Elsevier Inc. This is an open access article un
creativecommons.org/licenses/by-nc-nd/4.0/).
http://dx.doi.org/10.1016/j.jadohealth.2016.03.027CONTRIBUTION
Adolescents and parents of
adolescents perceive re-
ductions in the adolescents’
current health status in
response to abnormal
cholesterol screening re-
sults. The cognitive,
emotional, and behavioral
impact of abnormal choles-
terol results is related to the
predicated age of future
heart disease.childhood. The other authors have no
Dr. S.D.d.F. and Dr. H.C.G. serve on the
ts of interest relevant to this article to
ecessarily represent the views of the
spital, 300 Longwood Avenue, Boston,
der the CC BY-NC-ND license (http://
H.C. Gooding et al. / Journal of Adolescent Health 59 (2016) 162e170 163The 2011 National Heart, Lung, and Blood Institute Integrated
Guidelines for Cardiovascular Health and Risk Reduction in
Children and Adolescents recommend universal cholesterol
screening for adolescents and young adults (AYAs) ages
17e21 years [1]. Although uptake of this recommendation has
been far from universal [2,3], data from national cohorts [4] and
large health plans [2] indicate that one in ﬁve adolescents in the
United States have abnormal cholesterol. Almost 500,000 young
people ages 17e21 years in the United States alone have a low-
density lipoprotein cholesterol level that would qualify for
pharmacologic treatment under the 2011 National Heart, Lung,
and Blood Institute guidelines [5].
The rationale for universal screening is predicated on the
ability to reduce cardiovascular disease (CVD) later in life
through early identiﬁcation and treatment of abnormal
cholesterol in youth. However, not much is known about how
AYAs are likely to react to the results of cholesterol screening.
Health researchers [6,7] and the lay press [8] often use the term
“Young Invincibles” to describe AYAs, representing “their
perception that they are not at risk for poor health” [9]. Some
studies have found that AYAs underestimate their risk for con-
ditions such as sexually transmitted infections [10], teen preg-
nancy [11,12], and tobacco addiction [13]. However, systematic
research does not support the stereotype of adolescents as ir-
rational individuals unaware, or unconcerned about, health
risks. For example, one study found that AYAs were more likely
than adults to consider themselves at risk for developing car-
diovascular risk factors such as diabetes and hypertension [14].
Furthermore, it is not clear whether adolescents’ tendency to
discount perceptions of future personal health risk differs
signiﬁcantly from those of adults [15,16].
Little is known about how AYAs perceive their risk for future
diseases of middle and older age including CVD, how screening
tests impact these perceptions, or how they impact their current
health status. Thus, as part of a study assessing the comparative
effectiveness of different adolescent lipid screening and treat-
ment strategies, we aimed to assess AYA perceptions of health in
response to three hypothetical cholesterol screening results: a
high-risk result, a moderate-risk result, and a low-risk result.
Because AYAs have varying degrees of parental involvement in
their health care during this period of transition to indepen-
dence, we also aimed to assess how parents of AYAs perceived
the screening scenarios would impact their child. We used a
mixed-methods design to address this complex issue, choosing
simpliﬁed hypothetical scenarios to reduce variation in the
exposure of interest (the cholesterol screening test), a common
strategy used to estimate utility or quality of life in comparative
effectiveness studies. Participants ﬁrst completed a single-item
visual analog scale (VAS) for each scenario to provide a reliable,
quantiﬁable, and valid [17] measure of health status appropriate
for our diverse range of stakeholders [18]. Individual qualitative
interviews were then used to further explore AYA and parent
perspectives regarding cholesterol screening and its impact on
AYA health status, allowing for more nuanced perspectives that
may not be captured by quantitative measures.
Methods
Sample
We recruited AYAs and parents of AYAs ages 17e21 years
from three clinical groups with differing baseline risk forabnormal cholesterol results: generally healthy (healthy [HA]),
those with obesity (OB), and those with familial hypercholes-
terolemia (FH), a genetic condition resulting in very high
cholesterol and substantially increased CVD risk. We recruited
participants from a pediatric preventive cardiology practice
(FH only), a general pediatrics practice (HA and OB), and an
adolescent/young adult primary care practice (HA and OB)
afﬁliated with an urban academic medical center. For the FH
subsample, see full description of recruitment approach in our
previously published article [19]. For the HA subsample, a
trained research assistant approached all AYAs ages
17e21 years with a body mass index <30 kg/m2 presenting for
routine clinical care and offered them participation in the
study. We also requested AYA permission to offer the study to
their parents; no parent was contacted without the permission
of the AYA. For the OB subsample, we used the same proce-
dure as the HA group (approaching those with a body mass
index 30 kg/m2) and also contacted AYAs who had previously
participated in an obesity cohort study at the institution.
Additional inclusion criteria included (1) no cognitive or
communication disorders that would limit participation in
interviews and (2) working knowledge of spoken and written
English.
We used a consecutive enrollment process to recruit 72
participants, based on a prespeciﬁed purposeful sampling
design for the qualitative analysis (10e13 participants in each of
the six groups, HA-AYA, OB-AYA, FH-AYA, HA-parent, OB-parent,
and FH-parent). Participants were not required to participate as
a dyad although parent-AYA dyads were allowed. We concluded
sampling when we achieved saturation in our thematic analyses
(see the following Analysis section). The study was approved by
the Boston Children’s Hospital Committee on Clinical
Investigation.Study procedures
We used a sequential mixed-method study design. Partici-
pants ﬁrst completed a brief demographic survey followed by
VAS for each written cholesterol screening scenario [20]. Often
used clinically to rate level of pain [21], the VAS is a standard
psychometric measurement tool used where responses are
believed to range across a continuum of values. The VAS has also
been used in medical decision-making to measure perceived
current health status for hypothetical scenarios along a 10-cm
line with clearly labeled anchors (in this case, death and per-
fect health [22]). For this study, we created seven scenarios
related to cholesterol screening results, treatments for elevated
cholesterol, and side effects of treatment; we present only the
three VAS scenarios related to cholesterol screening results here
(found in the Appendix). VAS responses were quantiﬁed by
measuring a participant’s response with a 10-cm ruler and are
reported on a scale of 0e100.
Immediately after participants completed the demographic
survey and VAS, we conducted a face-to-face semistructured
qualitative interview. For details of interview guide domains, see
Mackie et al. [19]. Interviews lasted approximately 60 minutes,
were audiotaped, and transcribed verbatim. During the inter-
view, we asked a series of questions about responses to each VAS
scenario, including the perceived impact on current health
(cognitive, emotional, and behavioral) on learning of the result
and intention to pursue health behaviors.
Cognitive 
Response
Emotional 
Response
Behavioral 
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Figure 1. Conceptual framework of responses to three cholesterol screening
scenarios: the Cognitive Behavioral Emotional Model in a biopsychosocial
context.
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We analyzed survey data using descriptive statistics in Stata
(Stata Statistical Software: Release 12, StataCorp LP: College
Station, TX; 2011). We created a multilevel model to account for
each respondent’s VAS rating for each of the three cholesterol
scenarios. Standard errors were speciﬁed to account for intra-
class correlations among responses [23,24]. We used an ordinal
logistic regression link to account for the skewed distributions of
VAS scores. We conducted Wald tests to determine whether
ratings differed by scenario (low, medium, or high risk),
respondent groups (AYA or parent), and clinical group (FH, OB, or
HA) and explored interactions among predictors.
Quantitative data from the VAS then guided the thematic
frame for qualitative analysis. We used a modiﬁed grounded
theory approach, referred to as “Coding Consensus, Co-
occurrence, and Comparison,” in which analyses are derived
both from extant literature (a priori) and the data (emergent)
and then illustrated by characteristic examples [25,26]. One
investigator (H.C.G.) independently read all text pertaining to
the three VAS cholesterol screening scenarios to ﬁrst identify
emergent themes. Responses to the three scenarios generally
fell into one or more of three inter-related domainsdcognitive
appraisals regarding the impact of the level of risk on their
perceived current health status, emotional reactions to the
result, and intentions for behavior change in response to the
result. Codes were created based on this conceptual framework,
informed by a CognitiveeBehavioraleEmotional Model consis-
tent with past research on patients’ reactions to uncertainty
(Figure 1) [27]. A ﬁnal set of code deﬁnitions were then dis-
cussed and delineated by an interdisciplinary team of in-
vestigators, including an AYA physician (H.C.G.), pediatric
cardiologist (S.D.d.F.), clinicianeresearcher (L.K.L.), two health
services researchers (R.C.S. and T.I.M.) and a trained research
assistant (S.S.). Two team members (H.C.G. and S.S.) then read
through and coded each of the 72 transcripts independently
before reconciling any differences and applying a ﬁnal thematic
code. Throughout this process, we used intensive group dis-
cussion as our goal was consensual agreement rather than
employment of quantitative measures of inter-rater agreement
[25,26]. Dominant themes are summarized in the main text,
with direct quotations chosen to represent heterogeneity of
perspectives presented in the tables.Results
Sample characteristics
Demographic characteristics of the sample are found in
Table 1. White race was more common among FH participants,
consistent with the previously described racial/ethnic back-
ground of this genetic disorder. Public insurance status, the only
indicator of economic status collected in our study, was more
common among OB participants. Family history of early CVDwas
common in all three groups, whereas cholesterol testing and
medication use for high cholesterol were most prevalent in FH
groups.
Visual analog scale
Each of the six groups indicated that results of the high-risk,
moderate-risk, and low-risk scenarios led to less than perfect
current health status for the AYA (Figure 2). The high-risk sce-
nariowas rated on average as halfway between death and perfect
health (median ¼ .50; interquartile range [IQR] ¼ .31e.60). Most
participants rated the low-risk scenario as close to perfect health
(median ¼ .89; IQR ¼ .80e.96). The moderate-risk scenario
received ratings intermediate to the two other scenarios
(median ¼ .67; IQR ¼ .51e.80). Pairwise differences between
median values among the three questions were all highly sig-
niﬁcant (p< .0001) although therewas awide range of responses
from individuals in each of the six groups. Median scores of
parents were closer to perfect health than those of AYAs in the FH
and HA groups. Visual inspection revealed that medians for the
FH groupwere closer to perfect health than that for the HA group,
which in turnwere higher than the OB group. These descriptively
different ﬁndings, which did not reach statistical signiﬁcance,
were then further investigated qualitatively to better understand
how preferences and values inﬂuenced individual VAS scores.
Qualitative analysis
Adolescents and young adults and parental reactions to high-risk
result. Most AYAs and parents described a signiﬁcant decrease
in the AYA’s perception of their current and future health in
response to the high-risk scenario. Although many parents
expressed concerns that AYAs would not take the high-risk result
seriously, only an occasional AYA said the high-risk result would
not change their perception of their current health. The vast
majority of AYAs felt knowing they might have a heart attack at
such a young age (40 years) greatly impacted their sense of
health and related their concerns to what they hoped to be doing
with their lives at that age (parenting, working; Table 2).
AYAs almost uniformly expressed negative emotional
reactions to the high-risk result, including fear, anxiety, depres-
sion, and worry. A few AYAs noted that receiving such a result
would make them feel guilty that they had not done more to
protect their health. Most parents also felt that the result would
worry their AYAs, although several parents were concerned AYAs
would have inadequate emotional reaction to anything related to
future risk of diseasedeven in the high-risk result scenariodat
this young age.
Most AYAs said the high-risk result would motivate them to
take action in some way, typically by improving their dietary
choices or starting/intensifying their exercise routine. In contrast,
several parents expressed concern that their AYAs would not
Table 1
Demographic characteristics of adolescents/young adults (AYAs) and parents of AYAs participating in the HEARYA study, N ¼ 72
HA-AYA (n ¼ 12) HA-PT (n ¼ 13) OB-AYA (n ¼ 13) OB-PT (n ¼ 10) FH-AYA (n ¼ 12) FH-PT (n ¼ 12)
Mean age (range), years 18.8 (17e21) 50.3 (41e60) 18.3 (17e21) 48.8 (41e55) 18.4 (17e21) 49.3 (40e62)
Sex
Male 4 0 4 1 6 2
Female 8 13 9 9 6 10
Ethnicity
Hispanic or Latino 1 2 4 1 2 1
Not Hispanic or Latino 11 11 9 9 10 10
Race
Asian 0 1 0 0 1 0
Black or African-American 6 5 5 6 1 1
White 4 7 3 3 9 9
Multiple races 1 0 2 1 0 0
Insurance status
Private 7 10 4 3 7 9
Public 4 3 3 6 1 2
Other/do not know 1 0 6 1 4 0
Family history
Early heart disease or stroke, ﬁrst- or
second-degree relative
7 4 9 7 8 9
High cholesterol, ﬁrst- or second-degree relative 5 7 10 8 10 11
AYA had prior test for high cholesterol
Yes 2 6 5 3 12 12
No 7 4 1 4 0 0
I do not know 3 3 7 3 0 0
AYA on medication for high cholesterol
Yes 0 0 0 0 9 10
No 12 13 11 9 3 2
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mands of young adulthood or due to a sense of invincibility
despite the high-risk result. Most parents remained hopeful that
their AYA would be motivated to take action to address the high
risk for future heart disease and were prepared to help them to
do so by encouraging and facilitating healthy behaviors.
Adolescents and young adults and parental reactions to moderate-
risk result. There was a wider range of AYA responses to the
moderate-risk result, which was described as indicating risk of0.2
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Figure 2. Responses of AYAs and parents of AYAs with FH, no risk factors for high cho
scale (where 0 ¼ death and 1 ¼ perfect health). Points represent the median responheart attack by age 70 years. Many AYAs felt that any elevation in
their risk for heart disease decreased their current health status,
although most conceded that this result would impact them less
than the high-risk result. Again, AYAs and parents related their
perceptions of the AYA’s current health status to the age at pre-
dicted heart attack. Many AYAs rationalized that this was close to
the average life expectancy in the United States and/or was when
people were expected to have heart attacks anyway. Parents
were often skeptical that AYAs would have much of a reaction to
a predicted event 50 years in the future (Table 2)..5 2 2.5 3
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Table 2
Sample responses from adolescents/young adults (AYAs) and parents of AYAs with no risk factors for high cholesterol (healthy [HA]), obesity (OB), and familial hypercholesterolemia (FH) to three cholesterol screening
scenarios
AYA (n ¼ 37) Parent (n ¼ 35)
n Example n Example
Reponses to the high-risk result
Cognitive
No/minimal change in risk
perception
1 “Well I feel pretty healthy so I do not think that just knowing another number
would really make me feel any different” (FH)
7 “How he would react to the news? As an eighteen year old man there’s not that
much that concerns him other than video games and what have you, I think he
would be rather nonchalant in terms of the way that he takes the news.” (FH)
Future risk perception related
to age at predicted
cardiovascular disease
(CVD) event
23 “I put it like about three tick marks away from death.Because I think 40 is a kind of
close age and 40’s kind of young. So, to know that I might have a heart attack
before then I think is kind of like death. It’s like I’m not getting a chance to live
really.” (OB)
14 “So that would really affect her because even looking at, ‘I’m twenty now and then
at forty,’ like .That’s twenty years and at forty like, ‘I should still be doing
fabulous things not thinking about whether I’m going to have a. or be at high
risk by having a heart attack.’ ” (HA)
Impact on perception of
current health
17 “I don’t know, imaging myself being told that I have a good chance of having a heart
attack before I turn 40 I might rate myself lower. But, I don’t know. Like I feel like
otherwise if you have otherwise perfect health and you’re living a good life and
you’re pretty healthy and pretty happy then I would still consider myself more
healthy than not.” (HA)
9 “I’m thinking something’s really, you know must be wrong with his metabolism
because he.just judging from my son, he doesn’t look like he should have high
cholesterol so I’d be worried that there was something dramatically wrong with
him.” (HA)
Emotional
No/minimal emotional
response
3 “Well, I probably wouldn’t get too emotional about it, because of the medical issues
that I’ve dealt with in the past. I don’t like to get stressed out about those type of
things, so I would probably just keep my composure.” (HA)
4 “I don’t think it would affect her emotionally, I think it would be in the back of her
mind. But she’s young enough that I think she’d be ﬁne.” (OB)
Negative emotional response 26 “I’d be sad. I’m cutting my life short. I’m not going to be able to have the same
experiences that everybody else would.” (OB)
28 “Well, knowing that she has that and she can get sick from it or you know have a
heart attack before she’s 40 years old is pretty scary and nervous, probably make
her nervous because she’ll worry about that.” (OB)
Positive emotional response 0 n/a 0 n/a
Behavioral
No/minimal behavioral
response
1 “I feel like I wouldn’t have the motivation to go out and workout and stuff and keep
training for football. I feel like I would be just like mopey and just and I wouldn’t
have the energy.” (OB)
3 “So then their tendency is to shelve it because, ‘I got more important things to do. I
got to graduate from college. I’m going to have a career. Buy my ﬁrst car. I’m
going to get married.’ You know, ‘So I’ll solve this cholesterol problem later’.” (FH)
Plan to initiate or improve
health behaviors
22 “I’d deﬁnitely change some of the things I do in life. Like physically I just would
exercise all the time and I wouldn’t eat half the things I throw inmymouth.” (HA)
27 “Well, depending on what the doctor said, whatever they recommended, she would
try doing whether it was changing her diet, or taking some kind of medication, or
exercising I think she would try, but I think she would feel. I think she would
feel kind of bad about it, but she would do it.” (OB)
Reponses to the moderate-risk result
Cognitive
No/minimal change in risk
perception
1 “I was just thinking that’s about what seems normal nowadays almost in America,
with the way everybody eats and the slight lack of exercise.” (OB)
10 “I think if you told a kid, ‘You know, this means that you might have a heart attack
sometime, you know, 70.’ Like he can’t even imagine 70. So I don’t think that’s
meaningful at all.” (FH)
Future risk perception related
to age at predicted CVD
event
30 “I think it’s better to have a heart attack when your that old than.I shouldn’t say
that it’s better but it’s more common for it to happen when your later in life and I
will have done a lot more things that I wanted to dowithmy life before I turn 70.”
(OB)
27 “My impression of knowing him is like I said there is a big difference in very high
and somewhat. Very high sounds like a tougher diagnosis, I guess than in 40 you
might have a heart attack before 40 versus 70. Those years from 40 e 70 that’s
pretty much middle age so you have gone from young to middle age, I mean to
elderly.” (HA)
Impact on perception of
current health
3 “I just ﬁgured that this probably wouldn’t affect me as much until I was older, so for
now I was in better health, I guess.” (FH)
2 “I don’t think that you’re again perfect health. I think you still have to maintain that
vigilance for the rest of your life.” (FH)
Emotional
No/minimal emotional
response
17 “I probably wouldn’t be as freaked out as the ﬁrst one. I’d probably still be calm, but
still a little weary about what it is I do.” (OB)
9 “Emotional health, I’m not sure it would really impact. At this young age, 70 seems
like you know forever.” (HA)
Negative emotional response 12 “I’d still be pretty scared. I don’t know, whenever I hear the word ‘heart attack’ for
some reason I automatically think negative. I know it’s not a good thing but I
always either think really, really sick or close to death so it would still probably
scare me.” (OB)
11 “I mean, I think she’d be upset and nervous but kind of might be like, ‘Oh, it’s not
there, you know it’s not high yet.’ and kind of let things go.” (OB)
Positive emotional response 0 n/a 0 n/a
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Table 2
Continued
AYA (n ¼ 37) Parent (n ¼ 35)
n Example n Example
Behavioral
No/minimal behavioral
response
5 “I don’t think I would take it seriously. I would brush it off kind of. I would probably
work to stay away from salty foods and stuff that make cholesterol high for like a
month. But after that I wouldn’t care because it’s not that high. It’s not going to
affect me probably until later on.” (HA)
5 “With her attitude she would say, ‘Okay, I’m not forty but I’m seventy so I have
longer to live so I have more time to eat the way I want to eat’.” (HA)
Plan to initiate or improve
health behaviors
12 “I think I’d just make sure exercise was a big one with eating healthy, but when you
want crappy food once in a while then okay it’s not as big of a concern.” (FH)
14 “I think that she would look at her health as something that she needed to work on
through diet, or whatever her doctor would recommend.” (OB)
Reponses to the low-risk result
Cognitive
No/minimal change in risk
perception
7 “I kind of had like that teenage mind set where oh like you’re Mr. Invincible like
nothing will ever happen to you so I thought I’d be ﬁne just because it like
happened to a few people, almost impossible. I mean just because it happened to
like people inmy family, andwhywould it ever happen tome. I mean I’mhealthy
and ﬁt.” (FH)
8 “Oh, I think he would see himself as a 100 percent healthy. He would just say that,
that’s them, not me.” (FH)
Future risk perception related
to normalcy of result
5 I’d move it up to about ninety because I mean normal.In perspective of the other
ones before it that one is pretty good. They said the risk isn’t any earlier than
anybody else; it’s about the same as most people. (OB)
2 “Because the test is normal so, you know there’s nothing really to get alarmed at
right now like the other two questions and you know and work to improve
whatever she’s doing to keep it normal.” (OB)
Impact on perception of
current health
4 “The only reason that I’d be feeling like unhealthy at all is because I know that like at
some point like my cholesterol could get higher. And like I could have a problem
because everyone in my family. But at this point like I’m feeling ﬁne and the test
says that I’m ﬁne for now.” (HA)
7 “I would think that would mean that okay, he’s eating correctly, he’s eating his
vegetables, fruits, he’s exercising and he’s doing all the right things tomonitor his
cholesterol. And if he continues hopefully it will stay normal. I think he would
feel like that.” (HA)
Emotional
No/minimal emotional
response
5 “I feel like that if I got a result that was normal, I wouldn’t be worried at all, I would
just kind of brush it off and go on with what I was doing.” (FH)
6 “She wouldn’t worry about because it’s normal.” (OB)
Negative emotional response 5 “It would still make me nervous.Because it’s like everybody else is dying from the
same thing in my family and you never know, one day you could have good
cholesterol and a couple of weeks later you might not. It’s all about what you do
with yourself.” (OB)
2 “So I gave this one a 95. And I think it’s because if I had a biological history of heart
attack there’d still be some level of worry. I’d be very relieved that it isn’t high
cholesterol now. But I’d still be looking at, you know, you’re young and we’re
gonna be checking this again later.” (FH)
Positive emotional response 22 “I’d feel relief because seeing it around us, you know, uncles have it and my
grandparents had, you know, high cholesterol health, heart problems. So it would
probably take a load off of my shoulders if I didn’t have that to deal with.” (FH)
23 “Oh he would be very happy of having it normal but I think that we would point out
to him that still the family history’s there. Like there’s nothing you can do about
your genes, you know?” (HA)
Behavioral
No/minimal behavioral
response
1 “I would keep it in the back of my head, but I wouldn’t be like oh, I must do
something to keep it normal. I would just kind of keep doing whatever I was
doing.” (FH)
1 “You know, it’s normal but she is still overweight and my daughter, the way her
brain works is, ‘I (inaudible) and I can just lay in bed and watch TV all day. I don’t
have to get out of bed and do anything.’” (OB)
Plan to initiate or improve
health behaviors
12 “Well I mean if you’re genetically predisposed to it you’re more likely to get it. So
you could do more to counteract that in as far as your lifestyle decisions then
you’re less likely to get a heart attack.” (HA)
10 “Yeah, make sure you get it checked every year. Make sure you’re feeding your body
right.” (FH)
n/a ¼ not applicable.
H
.C.G
ooding
et
al./
Journal
of
A
dolescent
H
ealth
59
(2016)
162
e
170
167
Table 3
Modifying factors of the cognitive, emotional, and behavioral responses to high-risk cholesterol screening results from adolescents/young adults (AYA) and parents (PT)
of AYAs with no risk factors for high cholesterol (healthy [HA]), obesity (OB), and familial hypercholesterolemia (FH)
Responses HA n OB n FH n
Role of personality “But this child in particular, does tend to
be conscientious. He lives a pretty
healthy life. He would never consider
smoking or anything like that.
Something like this would only just
cement that.” (PT)
9 “I think she would be very concerned,
but I think knowing her, she has a
very positive attitude, so I think she
would approach it with trying to do
what she needs to do to get her
health in a better state.” (PT)
6 “I don’t think he has a thorough
understanding of what all this
means. And, you know, even though
we’ve been coming here for years
and there’s been a lot of discussion
and monitoring, I think it’s, some of
it’s his personality and some of it’s
his developmental level.” (PT)
2
Role of family history “It would deﬁnitely scare her. She has a
grandparent who had a young heart
attack and has a pace maker. She
knows that it’s life altering if you
have heart disease.” (PT)
1 “It would scare me. I’d probably cry just
because I do have people in my
family who have had heart attacks so
it would probably really scare me.”
(AYA)
3 “Yeah, well, my dad passed away of a
heart attack, he had high cholesterol
until about 300. He was on medicine,
overall a healthy guy. It was
exercising. But, so the worry comes
from that. You know, what if that
happens to me if I don’t keep it under
control. So it’s always a stress and
anxiety trigger.” (AYA)
6
Role of prior medical
experiences and prior
health behaviors
“Well, because she’s had eating disorder
I would worry that it might spark
that. You know, it might be a trigger
for some of those behaviors.” (PT)
2 “I think it would go downhill at ﬁrst; it
would be a battle. It would be a battle
to come up. It would be very stressful
for me. I only say that because I’m
already dealing with a child with
severe ADHD behavior. He’s eighteen
but really twelve. I mean it’s not an
easy household right now.” (PT)
1 “So I know I’ve seen results myself with
exercise. I’ve seen my HDL go up and
then with diet I’ve seen my LDL go
down. With the medication I’ve
really seen a reduction in my LDL so
it seems like just something that you
can.I’ve been lucky though; I know
other people have trouble managing
it.” (AYA)
5
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cause anxiety or worry, simply because it would mean they were
“abnormal.” Most felt that their level of concern would be less
than in response to the high-risk result. This lesser concern and
the long lag time before a predicted heart attack was also linked
to decreased expressed motivation to change behaviors by many
AYAs and parents. AYAs and parents both commented that AYAs
would either initiate behavior change but have difﬁculty sus-
taining it in response to this scenario or would procrastinate and
wait to initiate behavior change until they were older and closer
to the age at predicted CVD events.
Adolescents and young adults and parental reactions to low-risk
result. Most AYAs and parents felt that the low-risk result
would have little impact on their perceived current health status.
Some individuals described the family history/genetics as
indicative of potential poor health, but most focused on the
normalcy of the result. AYAs and parents were apt to note
happiness or relief in response to this reassuring result. Although
some AYAs and parents said that they would continue towork on
healthy behaviors and actively monitor their cholesterol due to
the strong family history of heart disease, others said that they
would simply keep doing what they are doing given the normal
result (Table 2).
Modifying factors including clinical groups. The overall pattern of
responses to the high-risk, moderate-risk, and low-risk scenarios
was similar for all three clinical groups. However, individuals
within the three groups often spoke of unique experiences that
wouldmodify their reaction to a given scenario. These modifying
factors were commonly attributed to elements of the individuals’
biopsychosocial context (Figure 1), most notably their de-
mographic (i.e., age), psychological (i.e., personality factors), andclinical group. Personality factorsdincluding the tendency to act
in response to health threats or the tendency to worry about
one’s healthdwere mentioned by individuals in all three groups.
Family histories of heart disease were most frequently
mentioned by the OB and FH groups compared with the HA
group, likely reﬂecting the increased likelihood of a related
family history for these clinical subpopulations. Similarly, in-
dividuals in the FH group were more likely to mention prior
experiences with cholesterol testing and cholesterol medications
(Table 3).
Discussion
Our study demonstrates that test results commonly encoun-
tered in adolescent cholesterol screening have the potential to
impact AYA’s perceptions of their current health status, with
screening results consistent with the FH phenotype associated
with the lowest health status ratings. If universal cholesterol
screening was fully implemented in the United States, based on
our prior epidemiologic work, we anticipate around 78,000 AYAs
living in the United States today (.4% of the AYAs ages
17e21 years) would be impacted by such a result [5]. Moderate-
risk results, expected to affect up to 2.5% of U.S. AYAs ages
17e21 years [11], were also associated with less than perfect
health status. Interestingly, AYAs and parents of AYAs responded
similarly on quantitative measures of AYA health status in
response to cholesterol screening.
Consistent with recent empirical evidence on adolescent risk
perceptions [15,16], we found little evidence for the “Young
Invincible” narrative in our sample. AYAs who participated in our
study consistently expressed worry about future risks for heart
disease and related intentions to engage in risk-reducing health
behaviors. These qualitative ﬁndings were in contrast to the
H.C. Gooding et al. / Journal of Adolescent Health 59 (2016) 162e170 169concerns of many parents but are consistent with recent research
on decision-making among AYAs [16]. We did ﬁnd a graded
response from AYAs related to the age at future risk for heart
disease, with many AYAs discounting the relevance of the
moderate-risk scenario when evaluating their current health.
This is consistent with prior ﬁndings in the tobacco literature
that suggests young people have a poor understanding of the
relevance of cumulative risk of an exposure over the lifetime
[28]. Given data demonstrating the importance of early young
adult factors for later life cardiovascular health [29], this lower
motivation to address health threats many years in the future
represents an opportunity for targeted health promotion efforts.
In particular, these ﬁndings are suggestive of the promise for
health counseling, within a motivational interviewing frame-
work, in delivering results of cholesterol screening with AYAs;
further research examining the effectiveness of such approaches
is warranted.
Although there was a consistency in responses from both our
quantitative and qualitative results across clinical groups with
varying CVD risk, our ﬁndings also demonstrate that AYAs are
likely to respond to cholesterol screening within their given
biopsychosocial context. Perhaps because they had already
developed strategies for coping with the health threat of early
heart disease, AYAs and parents of AYAs with FH had the highest
health ratings overall. OB respondents had the lowest ratings,
which may reﬂect prior challenges addressing the health threat
of obesity or unmeasured demographic and sociocultural cova-
riates. These results emphasize the importance for providers to
consider the overall context in which a patient is engaging in
disease screening and interpreting results.
Our results should be interpreted in the context of several
limitations. Participants were volunteers from academic-
afﬁliated practices in the U.S., and results are not generalizable
to the general population of AYAs. It is likely that AYAs less
connected to a medical home and/or less likely to participate in
research would have different attitudes toward cholesterol
screening results; we speculate that they may be more likely to
minimize the impact of cholesterol results on their current
health. Sample sizes, while sufﬁcient to reach saturation for
qualitative analyses, may have been insufﬁcient to fully evaluate
observed differences between parents and AYAs on the quanti-
tative VAS. Participants were responding to hypothetical and
simpliﬁed cholesterol testing scenarios andwith the exception of
FH participants; few had actually received a personal cholesterol
result. Likewise, parents were speculating on the likely responses
of their AYA child. Future naturalistic studies that follow the
response of AYAs in response to actual cholesterol screening
results will be important to fully understand the impact of uni-
versal cholesterol screening for this age group. Expressed likeli-
hood of behavior change should be greeted with caution in light
of these limitations, especially given the existing literature on
lack of behavior change in the general population in response to
cardiac screening results [30].
Results suggest that both AYAs and parents are likely to feel
the impact of abnormal cholesterol screening results, creating the
potential for positive behavioral changes that could reduce the
burden of CVD. However, AYAs with abnormal screening results
may also experience a decrease in their perceptions of current
health. To maximize the potential for beneﬁt and mitigate the
potential for harm, providers will need to engage AYAs and their
parents in a discussion of patient-centered values and likely
responses to results before ordering this simple screening test.Acknowledgments
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